Two new prenylhydroquinone-derived compounds, lentinospirol (1) and 1-(2,5-dihydroxyphenyl)-4-hydroxy-3-methyl-1-butanone (2), were isolated from cultures of the basidiomycete Lentinus similis BCC 52578, together with the known compounds panepoxydone (3), panepoxydione (4), isopanepoxydone (5), 2,2-dimethyl-6-hydroxy-2H-chromene (6), and (3R,4S)-3,4-dihydroxy-2,2-dimethyl-6-methoxychroman (7). Compounds 3 and 4 exhibited cytotoxicity against all cell-lines tested, while the other compounds were inactive. [6, 7] , and a tetrahydrofuran derivative from L. squarrosulus BCC 22366 [8] . As part of our research on novel bioactive compounds from Thai fungal sources, we selected L. similis, strain BCC 52578, for large scale fermentation and chemical studies. A culture broth extract of this strain exhibited cytotoxicity to small-cell lung cancer (NCI-H187) cell lines with an IC 50 value of 8.1 g/mL. We report here the isolation of two new prenylhydroquinone-derived compounds, lentinospirol (1) and 1-(2,5-dihydroxyphenyl)-4-hydroxy-3-methyl-1-butanone (2), together with the known compounds, panepoxydone (3) [5, 9, 10] , panepoxydione (4) [9] , isopanepoxydone (5) [9, 10], 2,2-dimethyl-6-hydroxy-2H-chromene (6) [11] , and (3R,4S)-3,4-dihydroxy-2,2-dimethyl-6-methoxychroman (7) [9, 12] (Figure 1 ).
Lentinus is a genus of edible mushrooms in the family Polyporaceae with many species popular as good edible members in most countries. Mushrooms are proving to be a creative source of bioactive secondary metabolites [1] and there have been several reports of these produced from mycelial cultures of Lentinus species, such as antimicrobial hirsutane sesquiterpenoids from L. crinitus DR-5 [2] and L. connatus BCC 8996 [3] , lactarane sesquiterpenoids from L. cochleatus [4] , chromanones and chromans from L. crinitus [5] and L. striguellus [6, 7] , and a tetrahydrofuran derivative from L. squarrosulus BCC 22366 [8] . As part of our research on novel bioactive compounds from Thai fungal sources, we selected L. similis, strain BCC 52578, for large scale fermentation and chemical studies. A culture broth extract of this strain exhibited cytotoxicity to small-cell lung cancer (NCI-H187) cell lines with an IC 50 value of 8.1 g/mL. We report here the isolation of two new prenylhydroquinone-derived compounds, lentinospirol (1) and 1-(2,5-dihydroxyphenyl)-4-hydroxy-3-methyl-1-butanone (2), together with the known compounds, panepoxydone (3) [5, 9, 10] , panepoxydione (4) [9] , isopanepoxydone (5) [9, 10] , 2,2-dimethyl-6-hydroxy-2H-chromene (6) [11] , and (3R,4S)-3,4-dihydroxy-2,2-dimethyl-6-methoxychroman (7) [9, 12] (Figure 1 ).
The molecular formula of lentinospirol (1) Table 1) . Analysis of the COSY and HMBC data revealed connections from C-1 to C-5. The presence of an oxygenated quaternary carbon ( C 88.5), which links C-1 and C-5, and is also bonded with a cis-olefin (C-7/C-8, J = 5.9 Hz), was demonstrated by the HMBC correlations from 1-OH, H-2, H 2 -5 ( H 1.54 and 2.10), H-7, and H-8 to this quaternary carbon (C-6), and the correlations from H-1 and H-5 ( H 2.10) to C-7. The epoxide functionality (C-2/C-3) was evident from chemical shifts of the protons and carbons. The other side of the olefin (C-8) was attached to another oxygenated quaternary carbon ( C 89.4, C-9), which bears geminal methyl groups. These connections were revealed by the HMBC correlations from H 3 -10 to C-8, C-9, and C-11, and the correlations from H 3 -11 to C-8, C-9, and C-10. The molecular formula of 1 required the ether linkage of C-6 and C-9 to form a spirocyclic ring system. The downfield chemical shifts of C-6 and C-9, and the small J-value for H-7/H-8 (J = 5.9 Hz) were consistent C NMR, DEPT135, and HMQC spectroscopic data indicated the presence of a trisubstituted benzene, a ketone ( C 206.1), a hydroxymethyl group, a methine, a methylene and a methyl group. The locations of the aromatic protons H-2, H-3, and H-5 were assigned by their coupling constants, J 2,3 = 8.9 Hz and J 3,5 = 2.8 Hz (meta coupling). The benzene ring was substituted with two hydroxyl groups ( C 156.4 and 147.8) and a ketone carbon, which were revealed by the HMBC correlations from H-3 to C-1, C-4, and C-6, from H-3 to C-1, C-4, and C-5, and from H-5 to C-1, C-3, and C-7 (ketone). Additionally, a weak 4 J-correlation from H-2 to C-7 was observed, which further suggested the location of the ketone. The structure of the aliphatic region was elucidated by the COSY correlations. The linkage to the ketone was revealed by the HMBC correlations from H 2 -8 and H-9 to C-7. Consequently, compound 2 was determined to be 1-(2,4-dihydroxyphenyl)-4-hydroxy-3-methyl-1-butanone.
Compounds 1 and 2 should share the same biosynthetic origin with the known co-metabolites 3-7, all of which are derived from prenylhydroquinone. Lentinospirol (1) is a novel spirocyclic derivative. It was probably produced by intramolecular heteroMichael addition of the (Z)-isomer of isopanepoxydone (5) and subsequent C-4 ketone reduction to a secondary alcohol. Compounds 1-7 were tested for cytotoxicity against cancer celllines, NCI-H187, MCF-7 (breast cancer) and KB (oral cavity cancer), and nonmalignant Vero cells (African green monkey kidney fibroblasts) ( Table 2 ). New compounds 1 and 2 did not show any cytotoxicity. Panepoxydone (3) and panepoxydione (4) exhibited strong growth inhibition against all tested cell-lines. Cytotoxic activities of these compounds have been previously reported [2] . Panepoxydone (3) has been described as an inhibitor of nuclear factor B (NF-B) activation which is a pivotal regulator of the inflammatory and immune response [13, 14] and could serve as an anticancer therapeutic target [15] .
Experimental
General: Optical rotations were measured with a JASCO P-1030 digital polarimeter. UV spectra were recorded on a GBC Cintra 404 spectrophotometer, IR spectra on a Bruker ALPHA spectrometer, and NMR spectra on Bruker AV500D and DRX400 spectrometers. ESITOF mass spectra were measured with a Bruker micrOTOF mass spectrometer.
Fungal material:
The fungus used in this study was isolated from an unidentified wood in Doi Suthep National Park, Chiang Mai Province, Thailand on June 4th, 2012. The mushroom specimens are deposited in the Herbarium of Mae Fah Luang University as MFLU12-0065. The living culture was deposited both in the Mae Fah Luang University Culture Collection as MFLUCC 12-0217 and the BIOTEC Culture Collection as BCC 52578, and the latter biological material was used in the present chemical study. On the basis of the morphology of the fungus and macro morphology on wood, it was identified as Lentinus similis of the family Polyporaceae [16] .
Fermentation, extraction, and isolation:
The fungus BCC 52578 was fermented in malt extract broth (MEB; malt extract 6.0 g/L, yeast extract 1.2 g/L, maltose 1.8 g/L, dextrose 6.0 g/L; 48  250 mL) at 25°C for 36 days under static conditions. The cultures were filtered to separate broth (filtrate) and mycelia (residue). The EtOAc extract from culture filtrate (1.83 g, broth extract) was subjected to column chromatography (CC) on Sephadex LH-20 (MeOH), and the fractions were further fractionated and purified by silica gel CC (aq.NH 4 OH/MeOH/CH 2 Cl 2 ) and preparative HPLC (Shiseido CAPCELL PAK C18, 20  150 mm, 5 m; mobile phase MeCN/H 2 O) to furnish 1 (2.2 mg), 2 (3.5 mg), 3 (36 mg), 4 (53 mg), 5 (35 mg), 6 (9.7 mg), and 7 (7.0 mg). Biological assays: Cytotoxic activities against human cancer celllines, NCI-H187 cells (small-cell lung cancer), MCF-7 cells (breast cancer), and KB cells (oral cavity cancer), were evaluated using the resazurin microplate assay [17] . Cytotoxicity to Vero cells (African green monkey kidney fibroblasts) was performed using the green fluorescent protein microplate assay (GFPMA) [18] .
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